Introduction
Globally, 25% of the children are stunted, 15% underweight, and 8% wasted.
1 In subSaharan Africa, 40% were stunted and 21% were underweight in 2011. 2 In Zambia, in 2014, 40% children were stunted and 15% were underweight. 3 Malnutrition is an indirect cause of child mortality and is attributed to about 35% of child deaths globally. 4 Numerous consequences of undernutrition have been documented, including late school entry, poor educational attainment, early school dropout, high morbidity and mortality, economic losses due to decreased work ability, 5 poor reproductive outcomes in terms of fetal death, low birth weight, obstructed labor, and increased risk of chronic diseases in adulthood. 4, 6 Feeding behaviors have been recognized as being key to infant and child survival, in addition to focusing on food intake and disease control. 7 One such behavior is feeding the child slowly, a component of responsive feeding behavior. Responsive feeding entails an active way to motivate infants and children to eat by means of interactive behaviors between the mother/caregiver and the child. 8 These include assisting the infant or child to eat; feeding with love, slowly and with patience; experimenting with different foods; and minimizing distractions during meals. 9, 10 Responsive feeding has long been recognized as a key element in determining child nutritional status. Responsive feeding encompasses the behavior of both the mother 2 and the child being able to respond to each other during feeding. 11 While the role of the mother is to provide quality and appropriate activities in a positive and supportive environment, including speed of feeding, 12 the child should be allowed to feed slowly or at its own pace. Similarly, controlling feeding behaviors such as forcing the child to eat, unattended self-feeding, and dietary restrictions can lead to less food intake, placing the child at risk of malnutrition. [11] [12] [13] [14] [15] [16] Responsive feeding is among the child-care practices that are known to increase child food intake and reduce the risk of disease. 8, 12 This is in addition to feedingcare practices (breastfeeding, appropriate complementary feeding) and preventive health-care practices (immunizations, supplementation, deworming, prompt healthseeking behavior, safe sanitation, and safe drinking water). 16, 17 These behaviors are known to increase food intake, leading to a reduction in child undernutrition. 8, 12 In addition, responsive feeding builds emotional bonding between the pair, which is necessary for healthy growth. 5, 8 An abundance of evidence exists on the causes of undernutrition, including a high demand of nutrients for growth, poor food intake, poor feeding behaviors, and diseases.
18 Food intake is affected by the status of household food security, child-care and feeding practices, and diseases. 17 Among all these causes, child-care practices, especially interactive behaviors during feeding, have received little attention when designing nutrition interventions, 16 yet are an important element in improving dietary intake to reduce undernutrition. 3, 9, 10, 16 The purpose of the present study was to determine whether feeding the child slowly is associated with lower levels of stunting among young children. The data presented forms part of the first phase (cross-sectional baseline) of a cohort study aimed at evaluating the effect of poor water, poor sanitation, and poor hygiene practices on the nutritional status of children aged 6-24 months over a period of 12 months.
3
Study design & sampling
This was a cross-sectional study. Study sites were selected purposely by the District Health Office targeting two areas: Njolamwanza, which was predominantly serviced with safe water and sanitary facilities, and Hamangaba, a poorly serviced area (control). This was a requirement of the main study, which aimed at examining the nutrition and health status of children in the two different areas that could be classified as exposure and control for the purpose of comparison. Census standard areas (CSAs) and standard enumerator areas (SEAs) were used to sample households using maps. Households in the study areas were listed to enable the random selection of households. A total of 295 households with children between 6 and 24 months were randomly selected; Njolamwanza (n:140) and Hamangaba (n:155). Only one child per household was selected randomly from children in the household between 6 and 24 months.
Data collection
Among the selected respondents, interviews and observations were conducted using a questionnaire and observation checklist, respectively, to collect information on socioeconomic and demographic factors, nutrition variables, anthropometric data, water, sanitation, and hygiene information. The data were collected by enumerators who were trained in anthropometric measurements and questionnaire administration. Anthropometric measurements were taken during data collection at household visits. Children's weights were measured using a Salter scale to the nearest 0.1 kg. The length (measurement in recumbent position) was measured to the nearest 0.1 cm using a length-measuring board as recommended for infants and young children 0-24 months or less than 85 cm. 19 The variable "feeding slowly" (with patience in an interactive manner) was measured as a single variable and as one of the ways among the several elements of responsive feeding (trying different foods, asking someone else to feed the child, helps the child to eat, and does not force-feed the child) mothers/caregivers use to motivate their children to eat, especially when they feel that the child has not eaten enough. A multiple-response questionnaire required the enumerator to mark all the ways the mother/caregiver indicated they used to motivate their children to eat.
The variable "type of food given to the child" was defined by two categories of thickness of porridge. The texture of thick porridge allows it to stay easily on the spoon without running off when the spoon is tilted, while thin porridge is the opposite of thick. The porridge pours out of the spoon when tilted. It is often fed from a cup or poured from the hand.
A food consumption score (FCS) was calculated by adding the frequency of consumption of different food groups by the child during the seven days before the survey. 20 The FCS has been validated by the World Food Programme (WFP) for use in http://repository.uwc.ac.za 4 community household surveys as a proxy indicator of food security. 20 Mothers/caregivers were asked to recall how many days in a week the child was given certain foods from eight groups (e.g. starches, legumes, fruits, vegetables, dairy, meats, oil, and sugar), which was multiplied by its weight to create a score. The weighted score ranges from 0 to 112. Three categories (as defined by WFP) of poor (0-21), borderline (21.5-35) , and acceptable (>35) food intake were used to determine the levels of food intake.
The World Health Organization (WHO) and United Nations Child Fund (UNICEF) 21 provided the guide for quality of water as safe or unsafe water grouped as "improved" and "unimproved" water sources. An "improved water source" includes a piped water supply into the dwelling, piped water to a yard/plot, a public tap/standpipe, a tube well/borehole, a protected dug well, a protected spring, and rainwater. An "unimproved water source" includes an unprotected well, an unprotected spring, a cart with a small tank/drum, a water tanker-truck, and surface water.
Data analysis
The Emergency Nutrition Assessment (ENA) for Standardized Monitoring and Assessment of Relief and Transitions (SMART) programme 22 was used to calculate the z scores used to determine the nutritional status of children using three anthropometric indices: weight-for-height, height-for-age, and weight-for-age. These were compared with the WHO growth standards using the ENA package. Malnutrition was determined as the proportion of children below −2 and −3 standard deviations (SDs) (z-scores) of all of the three indices, while overweight was the proportion of children with a weight-for-height above +2 z-scores. 6, 19, 23 IBM SPSS version 20 (Armonk, NY: IBM Corp.) was used for the other analyses. Prior to analysis, data were entered using the Epi data package. 24 Thereafter, the first analyses were descriptive analyses of socio-demographic variables and other key variables, namely socioeconomic, demographic, water, sanitation and hygiene, and nutritional status. Logistic regressions were used to derive the association between these variables and the outcome variable, stunting. Prevalence was standardized-for-age using the national census (2010) in order to control for changes in the age structure. Cross-tabulations were conducted with stunting as the outcome variable to test for bivariate relationships.
Significant variables and other important variables that were not significant were placed in a multivariate logistic regression model to determine the associations of predictors in relation to the outcome variables. The distribution of age as a continuous variable conformed to normality as assessed by probability plots. Interactions were studied using the likelihood ratio test, and when identified, the terms were computed to allow estimation of the statistical effect of one of the variables separately for each level of the effectmodifying variable. Model diagnostics were performed using the maximum likelihood estimation (MLE) and the Hosmer-Lemeshow goodness-of-fit. The variables in the http://repository.uwc.ac.za
deworming, water quality, hygiene status of mother and child, household size, and occupation of the household. Child age and type of food given were further adjusted between stunting and feeding slowly as likely cofounders.
Ethics
The protocol was approved by the ethics committee of the University of the Western Cape and Biomedical Ethics Committee of the University of Zambia, Ridgeway Campus (Assurance No. FW A00000338 IRB00001131 of IORG0000774). Permission was also granted by the Ministry of Health and the District Medical Office in Monze. Informed signed consent was obtained from the mothers/caregivers of the participating households. The research presented no known risks associated with participating in the study, and neither were there any direct benefits to the participants.
Results

Participation and distribution
The sample included 295 participants and the mean age of children was 14.4 (SD 5.9) months, of which 54% were females and 46% were males ( Table 1 ). The median age was 14.7 (IQR 8.8, 19.6) months. The households were mainly headed by males who were middle-aged, and the majority had only attained a primary education. Unlike household heads, most mothers/caregivers were in the early childbearing age period, having mostly attained a primary education. Farming was the main livelihood activity in the study areas.
7
Child malnutrition
The two areas were generally comparable, except for age distribution, education status of the mother/caregiver (p = 0.045), and water quality by which the two areas differed significantly. Overall, the prevalence of stunting was 33.6% (95%CI 28.18%, 39.02%) and did not differ significantly between the two areas: 32% versus 35.2% for Hamangaba and Njolamwanza, respectively (p = 0.17) ( Table 2 ). In contrast, the proportion of underweight was much lower than stunting: 12.9% in Hamangaba and 10.6% in Njolamwanza . The overall proportion of wasting was 6.6%, being 8.2% in Hamangaba and 5% in Njolamwanza. There were no statistical differences between the two areas regarding stunting, underweight, and wasting.
Responsive feeding practices and general feeding practices
Responsive feeding practices observed during the study are shown in Table 3 . Overall, it is interesting to note that only 10.2% of mothers/caregivers fed their children slowly and only 35.1% helped their children to eat. Less than 30% tried another food and less than 10% asked another person to feed the child. On the positive side, a low percent (6.7%) forced their children to eat. Table 4 provides data on general feeding practices. In the youngest age group, more than 87% of the caregivers reported giving children less than three meals a day, while this decreased to 12.8% in the older group.
http://repository.uwc.ac.za 8 It is interesting to note that in the older group, 82.8% of caregivers reported giving children two or more snacks (between meals) a day. Caregivers reported reducing meal sizes in one-third of the young children and two-thirds of the older children. Seven percent of caregivers reported that children were not allowed to eat all day (ad lib) due to a lack of food in the home at times. In terms of having an FCS greater than 35, which is regarded as being acceptable, 66.7% of the older group met this criteria. However, only 33% of the younger children had an FCS greater than 35. http://repository.uwc.ac.za
Factors associated with stunting
Overall, multivariate analysis showed that feeding the child slowly, together with age group and deworming, were predictors of stunting ( (Table 6 ). When type of food given, deworming, and water quality were added to the model, it did not change the effect of feeding slowly. This means that even though children above one year are less likely to be stunted, when feeding slowly becomes part of the child's feeding practice, stunting is likely to be reduced by 68% in model 1 and by 71% in model 2.
http://repository.uwc.ac.za Discussion Overall, there is a high prevalence of stunting in this population. Stunting is affected by various factors that include, among others, biological ones (age group of the child), environmental (worms), and child-care behaviors (child feeding practices).
http://repository.uwc.ac.za 11 The finding that age is associated with stunting has also been reported elsewhere. 25, 26 Unlike most studies, 27 ,28 the present study shows that as children grow older, the risk of stunting is reduced, especially above the age of one year. There are several factors that could have changed with age that can be attributed to this scenario. These may include reduction of disease episodes as children grew older or they may have received an improved diet. [29] [30] [31] The association of "worm infestations" with stunting is expected due to poor water and sanitation services and high levels of infection (data not shown) in Hamangaba. High morbidity in children (as in this study) negatively affects child growth. [32] [33] [34] This adds to existing evidence on the important role deworming plays in a poor environment in improving child survival. Soil-transmitted helminths (STHs) tend to flourish in poor environments such as those with poor sanitation and hygiene, and water that is not safe. 35 Therefore, deworming offers an opportunity to treat the http://repository.uwc.ac.za supposedly unreported STHs in the study areas. A review by Hotez et al that in Guatemala and along the north Pacific coast of South America, helminths were associated with underweight and stunting, respectively. Furthermore, the finding that dewormed children were less likely to be stunted support the evidence that STHs, just like other infections, tend to be associated with micronutrient deficiencies such as chronic anemia, leading to a compromised immune system. [37] [38] [39] The end result may be a double state of increased infestations and infection among the affected children.
Feeding the child slowly was strongly and negatively associated with stunting. We believe that this is reasonable because child feeding behaviors of this kind affect food intake and child growth since the infant will eat more when fed by the mother in a responsive manner. 8, 12, 16 Furthermore, it provides an opportunity for the mother and baby pair to interact during feeding, which may lead to building of the bond between them (ibid). Feeding slowly (exercising patience) while feeding may reduce the likelihood of using forceful means of feeding and unattended self-feeding, which have been reported to contribute to less food intake. [11] [12] [13] [14] Similar findings to this study have been reported by other researchers. Ha et al. 14 found that when responsive feeding behaviors such as non-pressuring or forcing and positive verbalization to the child are part of the eating episodes, food acceptance by the children was improved. In Ghana, Nti and Lartey 40 reported that the children of caregivers who were the most responsive during feeding demonstrated a healthier appetite and interest in food. Although feeding slowly was observed to be an important factor, it was practiced by few mothers (10.2%) in this study. Several researchers have reported that few caregivers practice these key feeding behaviours. 3, 14 It is therefore clear that even if age is associated with stunting, it is possible to further improve its effect when other child-care practices such as feeding the child slowly and deworming are part of the way of feeding and caring for the child. Similarly, clean water, good sanitation, and hygiene play an important role in preventing diseases. The association among feeding slowly, deworming, and age of the child with stunting may be an indication that supporting interventions that promote good child feeding and caring behaviors can reduce stunting. This may be true for interventions, especially those addressing complementary feeding and environmental health. Targeting caregivers by providing them with information on such behaviors and supporting them through community networks would increase their knowledge base and the desire to take action. The finding that stunting was not different in the two sites given the large difference in water and sanitation facilities was unexpected given the effect that disease has on nutrition. However, it is also an indication that there are other factors that we did not study, which could have explained the reason for this situation. A bigger study would probably assist in addressing such challenges. We are aware that in surveys like this, there may be many inherent biases. Since most of the responses were reported by caregivers, overreporting was possible, and would have led to the overreporting of some variables.
Regarding the variable "feeding the child slowly," a negative social desirability effect may have occurred. Mothers/caregivers may have opted not to report on the latter, http://repository.uwc.ac.za 13 thinking it to be an undesirable behavior. This may have been a possible explanation why those that reported feeding slowly were few. Furthermore, the researchers had no control over the services that were being provided in the two study areas by the various service providers such as the Department of Health and nongovernmental organizations. This could also have resulted in bias.
The study had limitations. Being a cross-sectional study, the study design has limited power to detect associations and therefore results should be used with caution. Such a study could not allow sufficient time to observe improvements in the outcome of interest. Future studies involving methods that can allow making better inferences could be considered. Furthermore, the study focused more on response from caregivers instead of long observational periods, which are more reliable to observe the actual practice/behavior.
Conclusion
We have observed that feeding a child slowly, a component of responsive feeding, the use of thicker (more energy-dense) food, age of the child, and the practice of deworming were all negatively associated with stunting. These findings illustrating an association between feeding children slowly and stunting emphasize that feeding practices in general are important elements to consider in the fight against the burden of malnutrition. It was also found that stunting was the lowest among children older than one year who consumed thicker foods, further indicating that stunting is also associated with the quality of diet. Generally, these findings suggest that feeding practices coupled with types of food and infection control should be considered in behavioral interventions for reducing the stunting burden in this population. In addition, deworming, which is already supported by health authorities in Zambia, should continue to be promoted in addition to adequate sanitation, safe water, and good hygiene. Increasing the awareness of caregivers about these findings is extremely important so that continued individual and community participation is passed on to new generations, thereby promoting good community practices such as feeding slowly and acceptable food preparation. It is recommended that whenever possible, health and nutrition promotion community-based strategies on primary health care should include information on responsive feeding.
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